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Esso Hatteras Light #1 well
(NCGS # DR-OT-01-46; API 32-055-00001)
Dare County, North Carolina, and
Mobil State of North Carolina #3 well
(NCGS #HY-0T-01-65; API 32-095-00009)
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Geochemical and organic petrology data report

By Jeffrey C. Reid

Abstract

This report releases the original geochemical evaluation report for the 2017 contract
study of the Esso Hatteras Light #1 well (NCGS # DR-OT-01-46; API 32-055-00001), Dare
County, North Carolina (Hatteras Light #1 well). Later the Mobil State of North Carolina #3
well (NCGS #HY-0T-01-65; API 32-095-00009); Hyde County, North Carolina (Mobil #3 well)
in Pamlico Sound was added to the current study. The Hatteras Light #1 was the primary focus
of the current study. In a previous study, the Mobil #3 well was studied using fluid inclusion
stratigraphy (FIS).

The focus of the geochemical and organic petrology investigation was the examination of
the Lower Cretaceous rocks in these two wells. The sampled depth from the Hatteras Light #1
well was 7,800-9,140 ft and the sampled depth of the Mobil #3 well as 5,930-7,300 ft. Sampled
intervals in both wells were from the late Aptian/early Albian.

Drill cuttings and core from these wells for this study are archived in the North Carolina
Geological Survey repository located in Raleigh, North Carolina. Data from the contract report
was incorporated into several reports cited herein.
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Objectives

The North Carolina Geological Survey (NCGS) undertook a geochemical study to
determine: (1) if hydrocarbons reported in a fluid inclusion stratigraphic study in the Mobil State
of North Carolina #3 (Mobil #3) (Coleman et al., 2014), and oil shows reported in post-drilling
examination of cuttings and cores in the Esso Hatteras Light #1 (Hatteras Light #1) well were in
situ or migrated, and (2) to provide new data on the petroleum potential of the U.S. OCS offshore
North Carolina.

This report releases the original geochemical evaluation report for the 2017 contract
study of the Esso Hatteras Light #1 well (NCGS #DR-0T-01-46; API 32-055-00001), Dare
County, North Carolina (Hatteras Light #1 well). Later the Mobil State of North Carolina #3
well (NCGS #HY-0T-01-65; API 32-095-00009); Hyde County, North Carolina (Mobil #3 well)
in Pamlico Sound was added to the study. The Hatteras Light #1 was the primary focus of this
study. Previously the Mobil #3 well was studied by Coleman et al. (2014), using fluid inclusion
stratigraphy.

This geochemical evaluation report was commissioned by the North Carolina Geological
Survey using state appropriated funds to further the understanding of the hydrocarbon potential
in North Carolina. The primary contributors to the Weatherford Laboratories Study Project No.
BH-94252 report were: Tim Ruble (petroleum geochemistry), Wayne Knowles (organic
petrology), Elizabeth Roberts (compiler), and Gabriel Rotberg (Isologica Data Processing).

The samples for the geochemical and organic petrology data were obtained from existing
well cuttings and drill core curated in the North Carolina Geological Survey’s repository located
in Raleigh, North Carolina. Many of the results of the Weatherford Laboratories study were
incorporated into Reid et al. (2018a,b), and Post et al. (2018).
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Geochemical data and other data obtained

A geochemical investigation of Lower Cretaceous rocks in the Hatteras Light #1 and
Mobil #3 wells was conducted using cuttings and conventional core samples from these two
wells. The drill core and cuttings were analyzed by a variety of geochemical means, including
total organic carbon (TOC, LECO®), programmed pyrolysis (Rock-Eval 6), and organic
petrology with measured vitrinite reflectance (%R,). Selected rock samples with potential
hydrocarbon shows were solvent extracted. These extracts were analyzed for gas
chromatography (GC) fingerprints and fractional compositions via liquid chromatography.
Biomarker analyses of the saturate and aromatic fractions were performed using gas
chromatography mass spectrometry (GC-MS).

Conclusions

The in situ or migrated nature of the hydrocarbons remains problematic. Biomarkers
suggest an in situ origin. However, in the Hatters Light #1 well, interpreted mobile hydrocarbons
were detected at a depth of ~815 ft in Tertiary strata, and solid bitumen and migrabitumen
sporadically were identified in Cretaceous rocks. These, the lack of viable source rocks, and low
level of thermal maturity suggest their relation to a migration pathway(s), the “Carolina Ridge
Complex”. Both interpretations suggest better hydrocarbon source rock potential and generation—
expulsion—migration may have existed farther offshore in deep waters of the Atlantic Outer
Continental Shelf (OCS). Sea-surface hydrocarbon seepage slicks identified on satellite synthetic
aperture radar images, and hydrocarbon-related diagenetic zones and “chimneys” interpreted on
reflection seismic data suggest vertical hydrocarbon migration in this area Post et al., 2018; Reid
etal., 2018a,b.
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Appendices

Appendix 1 - Weatherford contract report (click here for report)

“Geochemical Evaluation of Lower Cretaceous sedimentary rocks in two wells, Atlantic
Coastal Plain, North Carolina, USA, prepared November 20, 2012 for the North Carolina
Geological Survey. The Weatherford Laboratories primary contributors were: Tim Ruble
(petroleum geochemistry), Wayne Knowles (organic petrology), Elizabeth Roberts
(compiler), and Gabriel Rotberg (Isologica Data Processing). The Weatherford Laboratories
Study Project report is No. BH-94252, 40p.

Appendix 2 - Pyrolysis reports (total organic carbon [TOC] and Rock-Eval 6 [REG])

Hatteras Light #1 well RE6 pyrograms

Mobil State of North Carolina #3 RE6 pyrograms
Hatteras Light #1 well TOC data

Mobil State of North Carolina #3 TOC data

Appendix 3 - Vitrinite reflectance (photomicrographs, %Ro, whole rock percentages
Hatteras Light #1 photomicrographs
Hatteras Light #1 %R, measurements

Hatteras Light #1 %R, whole rock percentages
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